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Abstract of JP 2001308821 (A) 

PROBLEM TO BE SOLVED: To accurately calculate 
broadband carrier frequency errors of an OFDM 
signal, using a simple configuration. SOLUTION: A 
broadband fc error/CPU calculation circuit 10 
converts an OFDM frequency domain signal 
subjected to an FFT operation into angular data, 
subsequently extracts a CP signal by performing 
difference detection two times between symbols, 
before and after time-wise with respect to the 
angular data, and calculates the broadband carrier 
frequency error of the OFDM signal by calculating 
how much the subcarrier position of the extracted 
PC signal shifts from the original subcarrier position. 
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x^mammmm (of dm) m^imti 
y Tmm&mmmiEmtiMioF Dwmt 

o rmmiimfc^mzz *)** y rmmm 

JEZtltilMZO F D Mfi^Sr . 1 isVXiiym&ftX'y 

-vx.$mix&-?7** y 7iz$mntix^mm 
i. 

t, 

Miat&msM&mb. 

jiieoFDMfi^fc-irttiT^^^D-y Mi-f^-tr 

F D M«9Wf7*-v 'J 7iaH»§W>* + U 7jgS£lfcB* 
JbE*+»JT«iHM(ai*|jEfl»t4«t 

UK. 

fHIIEfi^t s JJE7- 'J xSEJft*«{c J: 

±iBaBijiaj*a«±iB» i «os*«*as«fc:J: o* 



jjuRflttnftaiHc «t i> mnm&&immm issm i 
x±mmmgnjEm^z±m-imn$zmb *irr 
hz.tm&b*mim2sm<tfgm£.. 
imm ] ±ta* * y TmaatEffit* o * * 
y rsiaft*miES<ifc±iao f d Mft-t sisibhibc 

±iaOFDMft-tO-9-7"dr-ryrPaPiOT^» 

am * y rfiiia^^jryit&mi^iQUMUi 

+y7«wwii. ±ie^^«^»ai^ 
at j: 9*aj$ft*rfr7**+ y rranOT^wso^-v 
yr/g-«^i:SD«£L. £<oanjo8S£*-*& . ±ie 

^y-y^H^comSWf 74f ^ y 7ffiBClGS89I$*i 

■cv^iaxfflaaR4MM^s (ofdm) m^mm-ri 
wmmiz&^T. 

±IBofdm(|#^ i ^y#/Wfflra#ffi-C7-yxs:& 

LT#^7**y7££11$ft-0^fiN83:ffiPU IS 
k, 

gajt&^isftara^ak . 
^aj^ak . 
*tu#ak , 

hwmmmiLm^^L^b . 

jj e(5ffls«)««iEfi^ k ±ia^«^«{fi-t k 

»iiE#ak mt h z b mmbtmmmm. 

^^y/K/n^om^iJ-^^A- y 7{sstS3e^§n 
tv^ess^aaR^MH^fi (of dm) m^^saw* 

±feOFDM{|^£ 1 yy*HMt7-'Jx^i 
■T4Ci:KJ:-5T*^7*#^y7k:SaHS*iT^*flHB 
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%m&bfrL>, ±ieOFDM(i-tt#itlT^I,>'^D 

mm?*^ y rismws^* y rjsraasifts** 
asu 

*ajs*tfejjso f DMit-f o-rr** y rsnffijsio 
y Tmmmms&s* . y r^«ti^*iE 

±ie* y y TfflaaR»iHijEfi^ t ±ieo f d Mfi^t 
mt-timm 6 atovmjsm. 

[ « *JH8 ] ±ISJa«Cffl«fl^om 1 WH#:Itc£ 

ffi«dR»«fi#k zmmn ix . jjeffliaHBHHiS' 

Offiffl&t £*§IEt 4 £ k £ WSk "T4 ffl&g 7 fBKO 

awm 

±iaaBiaiBP»oe-^«t*i»t4 Sfssafflwwtfc 

<7)mtftfttZ£i~3Z . xffiO F D M«*<W* * y T 

xieiry** y 7ianwr + y rjatMssat, rv. 
±mr** y 7iaHGiT*>»««>* * y rfflaaRim 

oaa**. 

i o ] mmt>m-t ztitzw o -y hi 

iix^twamaktm** (ofdm) ft-^aift 

±f20FDMfi^£ 1 ^yjK/m8IB»ffl'C7-yxS3« 

±iBiM^®«ft^o^^^at;^^*^. sis 



immnmmnmmoi'y 

4 jjbo f d Mm*?<om$m& znia i . 
jjEft«£#a»&fc*±Ko f d Mjreot&ffissKA* 
assets* i/c. ±mm$cmmwjEm^$:£& 

U 

±ie(affl^»»fflifi-f t jjEjgiBWiwii-f k fcasg 

SlgLT, JJEO F D Mft^)ffiffl£»£ffiiE^4 £ k 

^fittk-rsaus*. 

[000 1] 

imnm-titammi *wm. mmm.-atm 

ILikiiM ( OFDM : Orthogonal Frequency Division 
Multiplexing) X St^** A*SI&^fcjIjaS*l4 

[0002] 

[^*<os»] is** r^;W3#*eas-r**«k t 

T, «S«i)»4MW#**« (OFDM : Orthogonal F 
requency Division Multiplexing) tmftlh'SzWiii 

fflMZtiX^h. ;<7)OFDMKIi GSOMMz 

&&omx.+i>wwm (-9-7*** y 7) *wt* -en 

■C, PSK (Phase Shift Keying) ^QAM (Quadratu 
re Amplitude Modulation) t,z£. Or-f l J-9)V£M~$h 
-frRX'kh. 

[000 3] dcOOFDM^fi, £»<W7**-V 'J 7 

•eeM#«s-^»w-4^». if7^f -v y r i ttt o o 

LTV^4. 4fc. i^OFDM^rSU. ^R<W^ + 
y 7*t*Wtfi3JS3<i*fe«)fc 5/ VdOWMEsWK 

<3r4„ OFDM^Ji, aiSc^-f7 d f^y7tc 

*fLT^-^om*)sr*«ff*«h.4ik*»<9, 38JW(c 

^-'Jl^i^ff 5 I F FT (Inverse Fast Fouri 
er Transform) ?l»IHS&s a»$JCli7-yx3Hft£?T 
9 F FT (Fast Fourier Transform) JUfflHSSSrfflV^ 
£ k K J: 0 s jMgftlUSe^ fllJS-t 4 £ k 4 k 

[0 004] ULhOJ: SfclWSa^O FDMMi. -7 
;^«»IW)l»*»<*t**±ttf f -f iff Mt& 

izmm&zttffc<mtetix^i. z.e>io%oF 

i.{f, DVB-T (DigitalVideo Broadcast ing-Ter res 
trial) ^1 SDB-T (Integrated Services Digital 
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Broadcasting -Terrestrial) t^itzfmtfWSZtl 
[0 0 0 5] OFDMMtiSf^^l/t'yay 

m&nsma. (oFDMgfi&g) iz-owxtsmt 

*. H5tt. ft*O0FDMg«gB^:/o-y?fl§J&II 
X'hh. 

[00 0 6] tcii, £OH57tt. 7"D y^HT15»$ 
[0 0 0 7] t&fcOOFDMgftgSl 0 Oil. 05fc 

*tJ:3t^ rmiou v fa-tio2i, a 

yhVU7 0^ (BPF) 103fc, A/D^$H]B 
1 0 4 fc . f AflEfcMIEIB 1 0 5 fc . f c iHEE 
8810 6 fc. FFTjgg[5]Bl0 7fc, KWKf cPJI 

»Big»io8i:, imm f cmmw-tami 0 9t. 

»tt3Vhn-/k«fi|B|» (NCO) HOt. F FT 
^-OH^WBHIRl lit, CPE**v-fe;HHBl 
12t, CPEgfcBEIBl 1 3b. JzyJ-fl 14 
t , tttt • X7-fTjEIIIB 1 1 5 1 , f5j£Mffltifl8?SfS 
OKI 1 6fc$rfitt-OV&. 
[0008] SciM^*^lifci*§ilfeT v^rUt'vg 
ySSMOSBS»a. OFDMgflgBl 0 0O7yft 
1 0 HCkOWiSil. RFWtUfa-tl02 

[00 0 9] Tyr-tl 0 ltCkOSSSfifcRFflW- 
tt, »«WHB»1 0 2 afttflft)|»l 0 2 

1 0 2fc <t *) I Ffi#(Cffl»R33ft$*l. BPF 
103CttlftS#i*. IF«^(i, BPF 103(21:9 
7-f/H"jy* r SiifcSL a/ds&miibi 0 4(ck9 

til. 

[00103 Ti?9)vm&is.wm i o 5«. m^jti 

T, T^Mb£ft£lF{t^£it£««U ^-xA 
yF<0OFDMfi*fcaWr*-*. Z.0)¥i?91imXBm 
®B1 0 5*»&SMj3*l*'<-.*^>' FcOOFDMfl^ 
(i, FFTSffl[S<i4Bjwv^i9)ftWrRI««0)fi^'eft 
4. OTT^'^^tt^am^TFFTjg 

fc*S£, H«ufc» ( (Q 

XMnaBi 0 5{cj:")aj*$*i4OFDMiffla«i«i 

f cffliE0»lO6fc:fi9&S*ii. 
[00 11] f cffiEHIBl 0 6{i. NCOl ioa»s> 

aj* § tuz* r v rm mawkmnEm*? t o f d mb^ 
mm^bmmmM. l . o f d Mi*mRtftrea* * y 

urmmMii o 2 afr(,&j}Ztimwmmicoi t ti 



®£ X 0£ 1 h O F D MB$H^ft^co4"Dif tt&ttS 
?<7>f£>m 5 tg*-fS. f cffljEHI8810 6tJ:"5df-v 

•j 7H8aRi!ui*«ajEsnfco f DMB#fiiiwiti, 
f f rm&m i o 7 &t>mn& f c gsngaiiiiB 1 o 

[00 12] FFT»»ElB10 7tt, OFDM8#|Sjffi 
mmzttlX F F T«**1TV\ #-r/**'J7CE 

TJBJWH»10 7^aj*S*l4«*4. F FTSflfc 

OTs F F T«*tt«>«*£0 F DMJf ^StMUgft^i 

[00 13]Cl^t\ 0FDMB*HHWfli9M:. H6t- 
^-fipfc, OFDMv-y.-K;PtBf(ffi.4^y^m{4 

FTmhix&mimxhttWs>X)Vb. zm 

hM y^-Wi. O F DM^vtf/l^lPNSiHdftM- 
MlTH*. OFDM^fCJi, ^J:3W-hMV 

±S*TV^4. ffllitf. DVB-Tltg (2K*-F) 
fcfcvvfte, *»»'y>IOH*lfc, 2 0 4 6*W/tt 
D 7*%^^Tfc 0 , *<W*-v 'J 7HIHtt4 . 1 4 
Hzt&S. #^y*/l^2 0 4 8#<W7' 
4Mr U 7W 9 *>. 17 0 5*W^t 'J 7lZr-?W 
SQSIStiTv^. ifc. #-F4 y?-A/Ui, 
y^<7)l/4<0fifS^5ft^-i:§ixTV->S o ^rfc, O 
FDMgfi^Sl 0 0tt. DVB-TStS (2Kt- 
K) £j3Wtl±, ^COOFDMBtH^ft^*^^^ 
2 0 4 8^yT;P, H- F >^ -AVI^S: 5 1 2 

■frvr/^T-tyryy^ft&J: ^^^o-^t-a/d 

[00 14] FFTJSS[[llBl0 7{i, 1-9O0FDM 
yy,K;i/*^*^xy^ftoeH Wilt 204 8if 
yr/U) ^[i#^ft#[BL, lT^h%. l^f)OFDM 

as L£ 2 0 4 8-9-y T)V<?)0 F D MlfflMittfl^^ L 

xFFTmM-t'no. mmzznmwmmit . 0 

ffijf) ^-!<-<y^-^;K7)»7ffiai (06 + B 

HWd b i F FT<> -f V F^tDfX 
[0015] ^OiotFFT^EBl 0 7ri^tfc>J 
SftfcOFDMffliHWIWHl^i, OFDMB#^ffllSft 

o f d Mig^m^fi-f a, ffiswfc mn^aiiiB 1 

0 9, CPE^-^y-b/HlIBl 1 2, CPEJiailHlBl 
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1 3izmztn. 

[0016] mm f cmms-mm i o s&wsww 

f cWMntHM^ 1 0 9(4, 7*^^^K3ffltlllil» 1 o 
5 fci 0 r s^/uttSstlP Lfcftft o F D MttHMBB 

c, f c mmtam i o 8(4, iw+ u 

ffltt&ISjffi (4.14Hz) ft± 1 /2J2rFftl»Sft» 

#** * y r«aaw»«* jwir s . t c fans 
aimss i o 9(4, * y rftjii&s: 4 . i 

4 H z ) ISHm&ftJ&fW* * U ri§SiSc^llSr*ai1- 

4 . «»« f c mmntam i o sat* fen 

SffiBIK 1 0 9izX *)jBt>l»M:*+ y 7HiHH(U& 
(4, -Hl-fftNCOl 10t:flaftS*l.6. <Ift$ 

sifc mmniam i o 8 f c mmnm 

ft 1 0 9 to^Tt41¥ffl£ft*f l> . 

[0017] nc oi iot4, sdEttttf cianatajESS 

1 0 8fc4 93MS*ifclf:/*+ 'JTJi|«ScraPSo± 1 

/2®mmmv y rjaaauftssi: , f c » 
^majnii&i o 9 ti oiicajsixfeif^* yrjatts 

t*^+yrffl«aw!UttiiE«^*ai*'t6. 

y7ffl8S3tilMM#tt, «*<t#T*g. fcttlE 
m 1 0 6 (cffi&Sftl. . :<0^y 7J9tt&Kg4ftIE 

mz&mmztL .ofdm tiiffimm^m + y tjs 

aTO2lJiMH4Mi*S*i*. 

[00 18] FFT^VF^HJHBIHl 1 Hi. $&3r 

• « f c myrffimR 1 o sm?** y 7ftjs»»iaiB 
co± i /imm&mmm* y rjaias»a*» 

itttSRfcft 4>it* O F D M yy iKA^MHH&WIMlC 
FFTj»JUlI»10 7(Cj:SFFTflWOHBft- 
^Sy/Sr^ft, FFT^jWWSffl ( FFT^MVK 
^) £ftOFDM^y#;l/fttI#{agft$ 

[00 19] CPE#+y-k/HHHH 1 214, CPEg 

Mam i3tj:0)icajs<i!tcpEii]Em#*oFD 

M« WMtttflWett LT«*JRirr 5 i 1 1 J: *> X , 
OFDMJM^^^K'&iflT^&CPE (Common 
Phase Error) ft&fc*£:rr5. IWCPEIi, fiffl^ 

msMMWzX'iX&.ity?** y rwtaroaBc J: 
xmixmrnux-bi. cpe«4, cPEntumi 

I3t,z£«)%ibbtl. CPE*r>"fc/HHl8&l 1 21Z& 
CPE^y-b;HII»l 1 2W9CPE*i 
Hs*SfifcOFDMffljaMI«<S#tt % >f 39>fif 1 1 
4fctt&$ilS. ftii, CPEHLffilMlS&l 1 3C4SC 
P E W«JHJ*J£t:ov^Ttt*WB«*asiW4 . 
[0020] 4 1 1 414, Xdf-vy^-r-V^ 

D-yhft^ (SPfi^) £JBWC, OFDM^«II$ 



3HI#SftfcOFDMJ8iH^©*Ni, fflk ■ 17- 

itjehhi i 5izmzti&. 
[002iia«-x9-inEHiii 1 5*4, mr* 

ft, WK- x9-hjee»i i 5«4, mu^-?\z 
**u:x5-frieas£ff-?T, mpeg-2 

[0022] Gmmwmamm 1 1 6(4, R^gft-t 

^•■vyrfigfc^P^ilT^STMCC (Transmission 
and Multiplexing Configuration Control) ^TPS 
(Transmission Parameter Signaling) kV'^fcfSiMSi'J 

wm&imt&. wR&ixk&smmmt.. mi 

(f, 0SL*v%^x^3Vr-n- 7 f?fctt»S*u g 
■*:|3£0>MMcfflvi6*i*. 
[002 33 »«f cmHi[ajll]l510 8cO 

[0 0 24]$$?$! ct£H®ti}III8& 10 8(4, OFD 

^fcOFDMi^4</Wftf&¥aftftft» (EP*>, 
^y^-A";^3e-7CC0ft^iS») iOfflMttS:* 
ft. ;ftfflRHtt^#OFDM^y^ft«^»^^ 
*ftS„ 

[0025] ft#«t*4, 07(A) IZfjk?* 0 fc, 

-MV*-'WBH|*Tg CM) • *%i'yMl>m 
0^Tu (IBpISI) tt^t^, T^(c*-t4 3^r, OF 
dm«BKR««# ( f ( t ) ) fe«ffflittri*ltTu«»t 

t # ft g zmmm ( »^««4t g t 
t*) ^*ft. *ftiBfflnra»fte-^(4{i*oFD 

[0026] 

mi] 

Cortt) - JXOX^ - Tri)'dt 

[0 027] -tfthh. 07 (A) ti^f id^jcfto 
FDMI^|g|fii««# ( f (t) ) {C^fL-C, 07 (B) 

test 4 a &t u Tmm 1 ^ o f d m ^rasiSft 

^ ( f ( t -Tu ) ) £#ft, £ft ( f ( t ) ) k ( f 

(t-Tu) ) tzmmm.i. mmm-Lxmntz 
w&mimttti (f (t-Tu) *i4, f (t-T 
u) c?>m.mm . ^fti$ia»^LT#A>^M» 
*f, aefflWRiisc (corr (t) ) t=sr§„ icose 

ffl®(Corr (t) ) <0t,->fci*5Htf-?»fl- 

-pT, H7 (C) t^H-J:d=Sriafflnn» (Cor r 
(t) ) ftiofciS^e-?tt#S^B#ra#, ^'-F 
y^-^>ft3f-7ct^|,jft^i:-S:t^raSr* 
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[0 0 28] ZZX\ Z<7)£oizmtittfflm%L 

( c o r r ( t ) ) umvmznkt x o izmmm^x- 
$>>o, wmm\t. vrmm&izikmLx 

6ftt**y7JltHURltii, H8tSj**J:dfc. -9-7 

•e, iaawHHtf-7** 'J r^mm(o± 1/2&T 
ss 1 0 8-c*ft4>iut«e»«»=sf- -v 'J rig^i^ncott 

fSli, ttffH** UTflilHMMtflm LTNCO 1 1 

[0029] zvmmf cumMtumm os 

mil 08ti:0*ft^JtOFDMvy^COWt» 

f&«. FFT*<yF*H»lil»i 1 ltmzti* F 
[0030] oyt. /£*wif cmnEaiifliss 1 0 9t 

[00 31] 4i\ JEttMf cMIUUBBR10 9(cJ: 

[0 0 3 2] OFDMffi-ffcte, H&£, CP (Contin 
ual Pilots) (&bWSil&WUybtiftifi&&tLX 

Kb. zcocpm^i. ^commmmmzmi 
XKbti^Tb*). WsvX>v?wmk<n>4 >f -/ 9 

xmf^VTkftXZixXKb. Ws>-#)VWZ 

e>tixKb. mm. dv 
B-Tfflis (2Kt-H) xbftif. \->mwsy& 

l\,mz 2 0 4 V 7 ( 0~2 0 4 7 ) *«S 

fttSA 1 , *<03^4 5#Wf7**y7fcCPd-5|a J 

K) fcawctt. cpft-fcoffia^^-y*^ -»f74f* 
yrcM yf7^x#f (»9jW8H3*vo>* i 7 o 

5*OKHl*I) T'. 0. 48. 54, 87, 14 1s 1 
56. 192. 201. 255. 279. 282. 33 

3. 432. 450. 483. 525. 531. 61 

8. 636. 714. 759. 765. 780. 80 

4, 873. 888. 918. 939, 942. 96 

9. 984, 1050, 1101, 1107, 111 
0, 1 137. 1 140, 1 146, 1 206, 1 26 
9, 1 323, 1 377, 1491, 1 683, 1 70 
4b%->XKb. 

[0033]/S^iSf cMUgitiEffil 09(2. F FT 

iR»fiW)OFDMfflijawH«e#c«LT. ftmrnz® 
mit^y^ti-mx^m^mmminoz t izx ->x 



a#. *3&w** v rm.fr hb'vm&v? v tx 

KbfriK-Sitb ZblZk-oX. 0FD*Ht#*Wf*y 

7«ta»ut**iHUTvi4. 

[ 0 0 3 4 ] O F D M Htt&ffitfHI^tt LT2ll|i?)y 
[ 0 0 3 5 ] H9Ji, l gWa<o^y#;MB^)«IWI 

m. im^i'VxmemmMK.'OKxtiL 
mbtc#><mi?><mm.T : —? t c pfi^fc 

— ?{2QPSK (Quadrature Phase Shift Keying) 35 
3S§iVO*4fctf>i: L, ttz. CPfi-tWi. 

[0036] H9 (A) (i, FFTfc«k»3#-9-7*-\''J 
70E«)£4H5{;:#jJ?3ftrt: I f-v*;Hi-f atfQf- 
isVXflM ( n- lSl^yy^K n 
#@<7)vy7K;k n+lSao^ytf/P) £{iffl¥H± 
fcj*l,Jtt><DT*>&. an, bnt2gln#@c7)OFDMi>- 
y^;K0FFTf^W7df-v y 7<?M yfv 

a, b7&Sfll«7-***fteWRbT*i9, 
can, cbnli3ln#a<DOFDMj'V;K/U<9FFT& 
(Oty^f t 'J TiO'f yfv ^A-'c a , cbt'W 
CPfi^-Sr-eit-eix^LTV^. CPft-sf-Ji, * 

1813116*4 fO**%&*«&*. 
[00 37] 09(B) {i. PI— 0>f yfvfX 

<n-®mm ; r-fim¥m±.iz7fii,t:i><7)X'$> 

b. dan, dbn{i-5-it-ffLlf7^i;7C0-f yf'y? 

xmmf*. hx-hbw, ( n- 1 > sso^y^t^ 
nsaovy^i:cD-iii^i&aPT-^T*j>s. 4 

it. dean, dc bnti-^iX^flifydr-V'JrcT)^ >"T 
^Xf^ca, cbT'J>4|g (n-1) #@£0vy 

sK/u t » n #ao v >#fl,b <n-®m®mT—?xh 
b. 

[0 0 38] H9 (C) (i, H-O^fyT'X^X 

<nzmmwiT- 9 mmm±.iz5k <nxh 

b. dda, ddbti, ^fi^ti^'f^^ U TcO'f >r 
•y^X#^*<a. bT$)l»m (n-1 ) #gc?)^y^;P 

vy^/wtm ( n+ i ) m&<?)i'>X)Vbzmffimi 

aH-f-^Tft*. 4fc. ddca, ddcbli, 
-en-9-74f -\* 'J 7c0-f yf -y ? c a . cb^S 

( n - 1 ) #ioxy^tmnSgyy^;^Hisa 

PLJti)<0t. HSnttKO^TK/Pfcflf (n + 1 ) #@ 
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[ 0 0 3 9 ] C Pff-^c a , c b<4. ~£{Sffl*>fi*-C 
£>|>.rk*^. -HIB<OSaMm7tiFFTJ8iaffilR 

H. CPE, Rtf, ff£?ny?JR|ldMft££^Ufc 

ffiffflMfeMS* - k b %h . - ^-0 S OSttflMftt: 

affl^wT-^HT-sfc^s. *c:t\ s feting i 

ff?£kT\ -HBOSHKl«HT»ofcCPE»tf?!& 
? b -y *S»«fc^Lfcfflffif«a*]R i k **C 
**. -eo&H. cp«9tii«±<oiE«**«ciKJt[ 

(09 (C) #83) . 
[004 0] flWR^-^a, btii^y^ 

i&H. *«0r-:?J4 I «Lhfc 7 >9Mzm3-&. 
[004 l] ffi-j-c, Wilf, li^jWMwfcvvcc 
P«-90l«f-^«*jR«[aiiK»*f 4k. ^CP 
©^4l<lLtt***(aKSJl/0*4fc*>, ffi$fir-^ 
*)*jWR 9 fflSfifc I ttr- * £*«flnS[ LfctSBteJfc 

ft***»4.c * y rffiUfciurr* ; t 

uaifc-frr** y 7Hdw»*?*im-* ; t tfx-* i . 

[004 2] £*^f c££Utttililttl 0 91) 

[00433 motztmmf c^n*ai[iis&io9o 

[0044J J!£»«f cBUSJUBEIBl 0 9tt, SSIO 
HSrfIP[2l8&12 lk, m2coH»)fIPlHlS§12 2i:, 

^ * y 1 2 3 1 . >m o -y h m*mBiT-9mi®s& 1 

24k. M»0»12 5f:, MaWHIKl 2 6k, ft 

*«aajiii& 1 2 7 1 , ^ y rmmmmmm 1 

28k, y-MHS&l 2 9k£1Tl/0>4. 

[0045] mimammm&i 2\m^2<nm 

■i>7T-XYT*?YX^) (FIFO) 131, 13 

2k. ^RK[iis5i3 3k. mmmn®$zi34tfr 

[0046] m<rmmm®m 2i«4, fft?$ 
*hjs& io7*><j>aj*s*i*oFD m jaraidKffiUHi? 
( if-^/m^, Qf-v*/wi^> #&&$fx4. » 
1 ct)f 1 f 0 1 3 1 cii 1 ?-v*/m-f a*6a&Sfu * 
2<7>F I FOfcttQf-^/HI^W^OI&Sii*. mi a 
t>'SI2<DF I FO 1 3 1 , 13 2*4, Itffii/yitJVft 



mi l*«^y>K/HHHi***. fiF^RM&l 3 
3*±, S52<7)F I FO 1 3 2 ft: J: 031Ji*<tfcQf-v* 
JHI#£8f*RR3li-*. »X$*l§IK13 4tc<4« F 

FT^smssi o 7*»feffi**<tfcOFDMjaiaawwi 

fi-f Qf-v*/HI^) k, SU&tf 

352<7)F I FOl 3 1 , 1 321ZX*) \WH/yit)V}t 

iss<vtoFDMSiiia(WBWfi-f ( i 

Q***/m*) b#7J)Ztil. ^cOS^ftElSSl 

3 412, ag$ftT^*V*OFDMJS«8ftffl«fi#l:, 

«Es*ife o f d Mftmmm^b mmfmztfi 
xmm&tf\>\ oFDMWBwww»«^«rt' 
H^-iifflWfli-f-^****. www:, rnicon 

K9EWHIK1 2 Hi. SBSfiT^^vUf-v*^- 
9bQ1-**frT-9$l, Qt$LL.mtZtVfcI + 
**)\sT-9t Qf-v *firf-9 tfWH I" 1 , Q- 1 
k«7k. JaTt^1BRSa*ff9. 
[0047] (I+JQ) (I-i-jQ- 1 ) 

* ix . * i «oni&fSPiiis& 1 2 1 1*. £ mmn&i 
mmb mmt ^mnm2^mmmm 1 2 

2C{fcWS. 

[0048] m2^HiiaPllIB 1 2 2*4: JJE» 1 <0 
M«)fIPlHlS812 1k|aI-£0«k^oTi5D. »1» 

^ijapnissi 2 i*»4,aj*s<ife^^#/HHo-ig* 
mmf-91/znix. mmmmmi^x. 
>im>-®mmmT-9z*tbh. m2onw 

aifflHIK 1 2 2 14 . ««*3»S*<0 1 ttfiE^- ( ma®. 

») <o**aj*^4. m2^n»apiiis&i 2-2*4, ^ 
y^^-mniwxaT-^^^^ y 1 2 3ictt&t 
4. 

[0049] ^^y 1 23(4. m2<Dmm.m®mi 2 

2«>4>aj^j$ixl. l ^y^;^co>-y^7WStf0iI5IIII!) 

)i{c*S*W-*. ^^y 1 2 312. h^^aHRr 
-^I64I1IK1 24*^4* fe*l*tt»aLTHUXfc 

T-^<0^$r^»JD»EIS5 1 2 6 . 

[oosoi^a? himmmT-9^m 1 2 4 

(2. ^*y 1 2 3ttHflSilTV^ZHHtl6aWT-^ 

^^[gs&i24{2, l^^svy^^flifigfsa 

R^^-vUT (^Jx(42 04 8*W7"^-vy7) 

r (^j^.{f4 5*m-r** v 7) coiBaffiasrif^t 

h4>T-v9*m ! %cr)W&T-9ZmfLXi$ r ). Z<D 

4 yTv9zm*&>m<&T-9Z**:V 1 2 3c7)B!^aj 
LTYVXtLxmith. -?-LT, i^R^tiJ U7H 

i^xk LT^$fL?tT-^* { . laiDjugKi 2 6(c 

«^§^4. *ft^c«4. iWtt*{BUTHUXTl«e 
$il44 5W)f-^Wt 'J 1 2 3*»&8i*ifi3*l., 
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mmmi2 6izm$ti&. ^m23 

yT~v7zmZ¥ffctmi!rT-?<7)Z b £c Pfl-s§- 

x-'mz~femnm&td±mix) . 1 2 

C 0 0 5 1] >M n «y HlWRr-^JStiaB 1 2 4 

WEIB1 2 5Kfe=-l 0~+ 1 00)^7 
fcSfiiiOfc-f***, ^7 hif e<7)«&g«4i:?)4 
■pfcRfcLTiJ^. M»ig»l 2 5>^5/7Mf e 
= 0 tfmZtit b . o -x hft#giRx-7?E4l[I] 
»12 4tt. 011 (D) fcjp'tJ:3$CPfl#SHRT 
-7£f6£U\ *%yi2 3l=fflft-4-6. y7Mf 

[00 5 2] itz. */7hM.f e=Afim&Ztll 

b. >uavh{& j *m&-*mimi2 4\t. mi 

1 (E) te*tJ:5<fCP«*HRf-^t«tU'C» 
**'J 12 3(C«*W*. ;«y7Mf e=Af <7)B# 
C Pf|^3iS?T-^«±, **C Pfc*#£ 

fc 1 fcto* ItlT—rmX'b h . x7Mfe = 

2 A f UI#8iRT-**£ 
BS&l 24J4. 01 1 (F) t^-fJ:3***CPft# 

%%iz2mmiizT i -mzmi?&. mmiz. >y 

Hf e = 3Af ~9Af tfffl&Ztlhb. #*CPfi 
^ASePSfiTHilfT*** U T<D-fKX<7)^ >t j7 
x#^ty7h*Af £fln*U:T-*l¥£f&£U ^ 
7h*f e = 10Afj&ffitt&S;h.Sfc. AMo 7 hSf 
giRr-7&£II!8&l 24 14, 01 1 (G) K^-fcto 

c=o-r >f7 txm^z i o tjnflcLfc^-^p&^-r 
s. 

[00 53] -7^-fXc7)x7h*f e=-Af*>' 

«&£fti> t , u -v hmmtRT-rmi®® 1 2 

414, 011 (A), 011 (B), 011 (C) Ctk 

■f<X<M y-r-y 77.#-f-lc^7 h*A f fcJtKLfcf 

Tfc&ofcfc&Ktt, ^xytf/i^y^yrcM 
yr-y77#-^ (0-2 04 7) fc-fr-f ?U «y?fct*9 
jg-tidt, 2 04 7<OttfcS->TVK. 



[00 54] i^id^^U 1 2 3'\St»aiL7FU 
*i tT«»t6CPflt<HIS?7 f -^tt, ^t'J 1 2 3 
CtStt?fLl.Z|IIII»lfSMf 3WeR«*ii * TO® 
WitfHl lCSUiJ:3$r2lAC*-y<OCPfl 
^*Rr-7*\ BP*>. l^y#;Hffl 

fBfcOlSIfc, - 1 0 A f ~ 1 0 A f co>-7 NMMS^aM 
n -y b ft^fflRr- * «£BB 1 2 4KffittSfL 

flRIf 2 1 IsllI&fCjfMltlllS&l 2 6fc«» 

[0055] ^WJn«teIS& 1 2 6 14. C PifMf- 

fc*>, C P fi-fSMiRf- * J: 9 MRS flfc 4 5 flKDtt 
^•f^Tl»JP»1-S. i<0*SJU»HI»12 6{4. C 
PfiWatiRT-fW* * U 1 2 3 fcttfcSfi* * 5> 
^fcHMUTU-b-yf^i. l^y^UW 

HrttHi i^Ucia^2 u^-y«cpi^8 
S?r- ^ $ ixS ^^-(c{4 , #/ V - y TSS? $ ix 

6. ft-j-c, mwjnmnissi 2 6 {4. l^y^marart 
ic. mni2immmmm^. li-r^mx&Ji 

mm±. **«ttajEi»i 2 7fcfl»&s<x*. 

[00 5 6]S^<i^tilIBlS§12 7{4, -fel^7?13 5 
b. RAM 1 3 6 i , Jt«®S§l 37bZffil, jMft&D 
JTIUKl 2 6*><5>a}*S*i4 Witf 2 l»0lHlth«tt 

;Jrt6o ^*Wfcl4. ibKEIKl 3 7j6*RAM1 3 6t 
tS^§ti-Cv>l»<li. «mn*igKl2 6*>6tttt3ft. 
/^WjD^teStSritKU, RAMI 3 6t«ttS*iT 

v^ffii 0 t^ajnftiassi 2 6*^«^$n^aan 

JWMlO**y:Sv^*&K{4. *-77Hl-t£aS7rf 

I.. -feU^^13 5{4, -f^-y;Wl-^* 5 tt*&$ix-i. 
*<0»flKBWSIl^RAMl 3 6{C«»W-6. fto 
RAM136W4, JUMa*®ftl2 6ft>&ftto3 

S^ft* J tSlft?ixl> Z bb%<0. ttz. imm 1 2 7 

nmmskco 0 t>&k<r>mi}m&%£MmiKb 

So *J3. fc*dl&ai@!&l 2 7<7)RAM1 3 6{4. 1 
yy»W WJ 1 2 3rt<O~0SBa@lT-^ 
* ? K»rSai»^'f $y^) izmr-7^7 VTZti 
h. 

[0057] ^r-v 'J rfflttKMHIBtt®ft 1 2 814, * 
1^7^ l 38fc. -feU??138t«k9SiR£ix*:T- 
^^tSlfrfSRAMl 3 9t36»tflWESn*. -fel^7^ 
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i 3 8 fctt, mm ®b i 2 5 *><^m n -y m^s«?r 

-**&GIB12 4i=ttlW-*5'7h*f 

•y Hi^aSiT-^«40» 1 2 4 «*&-t& *4 5 y 

rtzmixmztii. **ikfc«.t, -b^^^i3 

8fctt. H8Wc«B3tl-CV»*RAMl 3 90^^7 
-f-FX^l/CAASiVCV**. *lV9?135\$. 
*W»HIHII12 7«>Jt«|!Illl3 7*»«>aj*S*l* 
4*-7*/Hl#fc:fl&niW»?*S. ftttWKWu 4*-7* 

Sflfc^Mf eSrRAMl 3 9(CtMAU 

ivrnm^m^titc^tzt >t(4. ram 1 3 9*>^ 

7 4 - K ' < 7 7 § ilfc is 7 V ft f e $■ R A M 1 3 9 tcfg 
Jftt*. ZOZblzX*). RAM 13 9 (C(i, CPff^- 

7hftf e#, RAMI 3 9fct8tt3*l*.ri:i: ! fr4. 
[00 583 <£LT\ MSB 12 914. 
WSM<r)94$.yyX', RAMi3 9C«tt$ivo** 

[00 59]£LhoJ:dfc«yi*ff3Ctt:J:->-c, £ 
HWlf ciSH^aJHIB10 9»i. FFTJggf&OOFD 

•9-7*4 'J real**, wtr^ y rea*^ k*o 

SK^7M, , CV^*>SJWJl-4ifc36*'CS, OFDM 

fi^o** y rmmmzvy** y nannst-fl: 

ttJ-fSClktfT^*.. 

[0060] ojrc. CPEdf-vy-fe/HUBl 1 2&y* 
CPEgftHIBl 13(cov^Hl2tfflv^K«B-t 
6. 

[006 1 3 CPE**y-fe;miBl 1 2(4, 11 2(C 
jjrf J: 3 fc, 1 i^JlOHHSEB 14 1b. W&m® 
»142fc£**.THS. CPE^ffiEBl 13 

ti. snamiiBi 5 it. cpshkbiki 52b. ¥ 

%«&1 53k. Tan^BBl 54b. HmflD*® 

bi 5 5t, mm,mi 56bmix^z>. 

[0062]HftaM®K15 1(i. FFT^EBl 

07*»4>as^s*ifcOFD MBwaBca«Mi^t*f l x . 

bi 5 loBBflwy^ ±aLfcffiflw«f cmn*ajni 
b i o 9 com i commmm 1 2 it h-coiub^ 

gi^Pr-? * C PS^HIB 1 5 2 . 
[00633 C PjMiREBl 5 2(4. ttttSflfci/y* 

/nao-nnaftawr- * <o a *» . c p ft^^-m 
siwspt-^ fcasa-r* . c p«*tt . ±a J: 3 

ftfeiXfcffi»C«»*4*lTV^. flitf, DVB-T 
(2K*-K) {Cfc^TJi, lxVtf/H^CM 5ffi 
<J0CP(|-f*<**nTV^. CPgHRIHBl 5 2(4. ffj 



*.(i\ cpfi-ffA^p$fLT^i.-9-7 d f- j ryr^^yT 

'y77.£f£1iL-t;fc#. Wyf7;x<0f-W 
SrftSliS-tClfcfcioT, CPfi#£S»W-S. CPfi 

B15 3ttt*&§flS. 

[0 064] WtlUBl 5 3(4. cpft^o^y^ 
i. WB15 3I1, IJUtf 4 5ffltf)C Pfi-t«0- 

ebmhmb'-^ i isyx/vmzmi wmz* 

£*>ffiffl£ilfttt, Tan-»igB15 3Ktt»$*l*. 
[00653 Tan-ifUBl 5 3(4. mH^b tTtt 

T-^ ^ V S/'x V h ikt= J: 0. 

-?i4. maspmniBi 5 5k«&3*u>. 

[00663 »Dfl-|UBl 5 5 {4. mZttiiMK? 

-fitsmmti. i^y^iv^mmmmm 

Wm+t ZbfcX-oX. OFD Mft^fiffl^tt^jl 

^{4, mmmmi5 6izmzixi. 
[00673 mmzmm i56n. mT—r&m. 
m ( \m) bmm <q) fc*>6$r*«*fl»fc: 
saiw-4. asHi#Ksai5nfcfiHas»»ii. cpe 

ffliEfl^t IX. CPE^^yHs/HiBl 1 20«*« 
WHBl 1 2£ffi&$;f7.S„ 

[00 683 FFTjSWIHBl0 7*»feaj*SfL 
fcOFDMJB«9»«*«^tt. CPE^+y-tyHllKi 

l 2« l ^y^HBigB 1 4 1 fcj: 9 1 ^ysiOWHi 
CPEdf+y-fe^HiBl l 2^«*««E] 
B142tfi»&§ai). l^y^/^jSi§iX 
S«0(4, CPE»ffi®Bl 1 3K<k9CPE*iiEft-f£- 

[00693 rnmmm 142a. 1 ^> .-townss 

StutOFDM«a»««fi^i:, CPE^tKHIBl 1 

3 rtsaasemm 1 5 6 *»4>«tt$*utfflffljHWi t * 
s^wlt. oFDMSiawa«m^ic***iT^s 

CPEjS^^l^fetS. 
[00703 

F D MgfigST"{4. F F TM&Olgf&T-? (C*f L 

•C2|H|c7)vy,t:/wraco^»fSlffl5-fi : v\ fffi)#m*v 
7ftmm£ZS.liiLX^t:. L*»Wf*«fe. ^<0J:3 
^ESrff 3 k . i^y ^;HBlO|g»apS k htztbeyf 

izn Lxmmz'ft 0 fc»*<foaaig»a«t,** < 

[007 1 3 ta!*^OFDMSft^ST'(4, F F 

Tommm?-? iz% ix ^ yxmnmmm 
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[0072] v±cr>£ ? %ffimm&i. o 
f Dumnrnm* ^ y r^mw&m^m^, 
xn«.x<n\ai, o FDMfi-^)* vVTm%.mg 

ZmE-flZbtfX'*. ifz. OFDMfl^oCPE2r 
m^m^X-n&X<M.iiil. OFDMfi^WCPES: 

[0073] 

pmmfeco-vy** y 7&mzm£.$mztix^&m$i 
ffimmm (ofdm) mmmtmmmmz 
n^x , y 7®mmM.®jEmt mo fdmh 
^timm-ix, moFDMimco^vvrm 
mnjE-tz>*v y rmmnmmt . y r 

O F D Mft^Sr , 1 isyMmffl&GLX 7 - 'J XJOU L 

T#^7^y7t£ii£*iT^i,tt#£«iiiu 

/H*oSS«fc JJEOFDMfl»fc#*ivo*4 
^Mn-yb«-fo-9-7'dfY';rffiM5rStiitT. i<DO 

f d m»§<w*+ li rmm%&<D* * y rnaaKR 

ig^^iiatai^afcct ojwj*fifc±iBOFDMtt^ 
<w* * y r ran«g^df -v y 7JiiiHftK£K*-? 
±!E^^yT«ii«i«ifcWEe#*4jft i t**-vy 

7JMlS^MfiIE#^£jjSMk 5 ; k iH*«tk 

[00 74] ioapasreji. ofdm«**7-u 

/HBko3a»*»c«^s . y naBft*^^ u 
7js«siftsi£»a}u jjeofdmam*)*.* y7« 

[0075] *%mti)»t)>zffiMimte. m&ftm 

-k %tv&U O -y hS^s^ Vtf/WOJJrJ&WT'* 
(OFDM)ffi#Sr«lttSaili^£T'»oT, ±1B0 

fdm«^£ i i/yMmfsmTy-vxsmt&z 
b£*'>xm7'*vvriz$mztix\ l ^mzim 



ix. mmmi^z&fci. ±mm.mm^ 

o^y^na^at&w^aftjik mmmmm^ 
{mi&ftco>-y#ii'f&<7)$m&tfrt>. ±eofdm« 
mztttiX^&'V a«y hfi-f <w** yrfiB* 
jwjut, ;c7)OFDMfi^-t7=3f^yrrapsitso 
**U7ffl83HftS£*aju sai3#ifc±EOFDM 
mm-r** y rraiittsco^-v y rmmm&Mzm 
**vrmmmmiEm^z&j8.L. m** 
y 7Mmwmmm^b±3io f d m«-^ k mmm 
mix, ±moFDMigncD**07mimmjE-t& 

ZbZmLbtl. 

[0 07 6] £<9flOW5fffi"Ctt. OFDMft-f2r7-y 
x^LTft^&ffl«HRfB«Hi^)fifflJSi»<0^yjK 

/MBraatttaw*. ^7*+y7isifift£?)*+y 

[0077] *?MBlc*»3&»*aW»IBi. fiffltWH 
-k Sftfc^-f o -y m# v;JOMfy0ffi©W7'* 

(ofdm) m^zmmi-mmm.x-b->x . ±iao 
FDMfl-f * 1 ^y*/i«*rc-7-yx£&LT# 

1f74f-vy7(cSPISnTV^flH8*0aSL. ig&icffl 

oftBQfi**»ajtiftjfiS4Mtaj*ak, ±ibjs« 

ffl^»«^*tiJ^l.fiffl^»*»:aj¥Sk, ±IB^SE 
3**^** JbEO F d Mft^atiMB^j^ttSflftC 

MHIEfi^^^Sk . JJBtafflSaMttliE^kJJE 

ma&nm&b zmmmmx . mo f d mm<r> 
^k-ri.. 

[0078] CKOaHSHtTIi, 0FDMf|-fSr7-y 
x^LTtf^^.&Ji«ffl«fi^{4ffifi!c^0^y^ 

;na«3a6*fc*^s . ±ieo f d Mmn&msii*. 

$r«tiJL, ±teo F D Mfi^fiOfiffl^&SrffliE-r 5 . 
[00793 «KHK*>*»*aSI*i£{i. {iffll&frtfll 

-k s<ifc^-< d y vm^tfi/yiSivnvMiz.mT'* 

* y 7tMfcK^*iiT^6BSfflij«4MW#* 
(OFDM) ffi#£«Slt£«H:^T'S>o"t\ ±IE0 

f d mm Sr i j' y ^mra*(iT-7 - y xsan l-c# 
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*s±EOFD»m#otiHasaiji*««m-tK:s»u 

"t, ±EttffiS»*fllIEfl»*il-*U ±ie(iffl^»* 

o f d Mm^msmiWE-ti z t swat** . 
[0080] (ut#yrcu. o f dmaw* 7- 'J 

cOSOftfttca^S , JJEO F D Mfi9Dffi4B30&ft &* 

tu l , ±ieo f d m^n&wmimmti . 

[0081 ] 

<0gfli£S (OFDMg<ll£«) IC^WtRW*. 

[ o o 8 2 ] la i tc#»»&au8 t?t o f d M^fi^a 

[0083] OFDMWISilltt, ZcomUZir;?* 
oiiZ, 7>Ti-2t. j-*-1-3b* rtyWX7 <fr 
? (BPF) At. K/VS8mM5b. ri^/USc 

mmmb. icmmkit. fft«*ihk8 
t. m®f cmmnmmb. mmt csui- c 

P EfttiJlllSS 1 0 b , y h o-yna5ElB { N C 
0) lit. FFT^M yF«7|I!81IIIBl 2t, CPE 
df+y-fe/HHBl 3t, *-yPFEffil 4fc. 
if 1 5 i: , m. ■ x9-HjEEI» 16k. GSffiWm 

mmmibzmtx^z,. 

[0084] WHfabim%1Xl&i?9Arf'V\Z s Js 

>m<?>mmmi. oFDMginanwy-f^fc 
mzmzti. RFm^btxi~±-i'3izmzti 

[0 085] Tyr^fciOgflSflfcRFfl^-li, 
aftt^3UKS3 b 3 (Cl 

viFmtzmmmzti. bp f 4 tzm^tn. 

iFft^li, BPF4t,z&*)y JWVyfZtit:®. 
mp0S&6K«J&$ni». A/DSajMH»5tt, Mi 

if, DVB-Tffl&Kz&^xit. m&i'VXivmvr 
y yywfi2 0 4 8tr>7Vi/c*y7* y y^t-# & z. 0 

tt:9u-v?X\ HP*>. lOFDMv-y^/^2 56 0 

(2048 + 51 2) -tj-^VK^yr y y^T^ S «k 

[0086] T^^/H^«»HI»6{4. mS^iSS 



(f c \*-*v7mm.) co^-vvrmzm^x, r 

OFDMfl^&atfrf*. ^tf0r^/H3cffll)ilIlIK6 
^feJB^SflS^-XA'yHWOFDMfl^i, F FT 
(Fast Fourier Transform) MM^tlh^^^h^l^ 

mmm^x'hh^b^h. £[Tofdmbwmw(I 

*fcPfc*. i<0OFDMi«B««tt*i, 

fclSH. ( I JiWfifcfr (Q 

^^assapiais 6 iz* 0 attsn* o f d mmmmm 

flt#li, f c*E|B|»7fctttt3*lS. 
[0 087] f c*EEEIR7U:, NC 0 1 1 j&>4>UJ2jS 
iufc** f 7ig«milfflEfi#k O F D MNH8Kmfii 
#fc**JR*U OFDMXHBMHWl^O^irUra* 

fSRHl 0 2 afr&wa^*a^S«Wlt«c.J: 

o 4 1 « o f d MBMmm^+^mwfn^Mii 
z<r)wmt±ia- <tcht instil t-**>ir 

D$«LtU3. f cWHE®miz£*)**V7 

mmtm&tfffiEZtitiOFDMtifmmm. ff 
Tmnmsmmmf cmgnmrnmizmzti 

[0088] FFT?«»B!S8(i, OFDMB^^«ft 
#K*fLTFFTiSt*£ffK U 7fc:*ftT 

*>«9>*a*a»««e-fc* § ; t *> 4> . jar. o f d 
mmmm^bnx. 

[0 089] FFTgl3HaK8li, OFDMyy*W> 

tj: Oft^^^nsav-y^^DKH (204 s^yr 
;uo^H) t«uTFFTjjw*fifd. wmmm 

(FFT^-f yH^) *»FFT^-f yF^HJKEIBl 2 

KiOMHsft*. mmz*<?>®§mffl.m±. of 

[0090] i<OJ:3fc:FFTjRJi|[|lIBI8*»4>{lJ^*<t 

teOFDMfsmffi&mn. oFDummm^b 
n®iz. mmm < 1 f-+^;Mi^) jiw^ (q 

d mjr mmmm , /k^^ f c mn • c p Esaini 

Bio. cPE^y*;Mg»l 3tffittStii. 

[0091] »«i«f cMi^raiiiiB9{i, fv*/m 
SEflEHmB 6 icj: <of^^m^.mm Lfc«oo f d m 

JWBtft. AftWtc, siffttf c^fftliiniB9{i. -t 

y r^fflaaBaaH (mm a .uhz)o±i 

« f c ^nwmiiiB 9 1 «t •v y T 

mmmt. nco 1 i^i&$^. 
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m f c omnium 9 k <* t *m* * u 7ja»»ift 

tOO 9 2] i£*«f cSUI- CPE*aJHlSSl 014, 

«0FDMB«aifBJ«fi^***i6*-v y 7ffl»»i(as 

SU0(4, *74f+y7»JM»(H*.tf4.14H 

fl?»«f cms - cpE»ajia»io(cj:9*ftfeftfc 

* 'J 7flttftBaKi , F HR 1 4 fcrtL 
TNCOl HZ&1&Ztl&. ttz. Jfi#«fcSUI-C 

CPE (Common Phase Error) Sr&liiL, ^COCPESr 
«Et6fc»»CPEHiEfll'f**L. CPE^y-fe 

PE*ajia»io^#w*i*j«t:o^Tii» 

[0093] ncoi i(i s ttNMf c^H3tai08&9 
(c J: 9 JMSftfcif 7* -v U 7TO5:l§li?>± l /2W 

s- cpekibgibi owjacajsfut^^ur 
mmmi** y 7mmm£mm^zftt>i-& . 

f CHEHB7 tflH^SixA . y 7J5«$:f£M 

*Bi#ti, f c m 7 k j: o o f d ummmmm 

[0094] FFT^yF?|5|}»&l 2(4, 

f c«ui»HiiiB 90*9-7** v 7offiwmm?>± 1 
^w#<ofii>oF d m isyxiucDmRfammiz^ 

* . F F TjWUa»8 C J: £ F F T»fflW)IHtt* -f 5 > 
7£#tf>, FFT«W£fT3«H(FFT*4yF'?) 

[00 9 5] CPE**y-fe;H3IBl 314, OFDMJU 
88WHtt«#fc*f LT»8 fcJd-CP EJtitJlUB 

tizX^X. OFDM«WWW«i^t:**<lT^*C 
PE (Common Phase Error) COBfcSSrff?. 
[00 9 6] -f 1 5(4, X^-v-y^-FAMn 

•yr-fl^ (SP«# ) Srffl^T, OFDMJijg|Stffii$ft 

fla&«S#lfcOFDMffl«aWH««^tt, «ft-X9~ff 
]E0»1 6fctt»Sil«. 

[ 0 0 9 7 ] mm ■ x^-fnEElBl 6(4, #*7** 



a. • X5-IHEIIIB1 6(4, mifcr- 9<,Ztt 

Lxz.j-mm&ftix, mm. mp eg- 2 f 

[0098] mfflmmaWBlto 1 7(4, JJrJ&Wf* 
\ 'Jrfig^HS^T^STMCC (Transmission a 
nd Multiplexing Configuration Control) ^TPS (T 
ransmission Parameter Signaling) t ^itlfeMftlffl 

ffiw&asw*. atiistufefiaaiwiiiWBi. mm. 

1 7(4, eaiiwflHBtftaiTsrv^^^^e 
5S*i»fl**«iaiS#£ , *->u f @b i 4 (cffiis^* . 

[0099] ort, cii'CP E»ffi@B 

1 OKowtBWWi. 

[010 0] t-f, ffi#«f clUt-CPEftffillBl 

o ic x &azm** y rs^mnowaiiiaKov ^ 

[0101] OFDMfi-t(C(4, CP (Continual Pilo 
ts) ft^tn?{fiil»AMn-y hm#*<#*iiTV^. Z 
«0CPfi#(4, «S<OfflfflaVliB**t«L-CV^g 

y 7 Wf A3 iiT 6 . *3& ^ V C** ^§ 

cpft^coit at/, -ecoffAfiacoiEH^^-y(4, 

^WitSCiO^ft'ailTV^. Witf. DVB-TI 

tS ( 2 k F ) x-hiili, l oco*^ y ^;n*j(= 2 
0 4 8#Wrydf ^ y T ( 0~2 0 4 7 ) * i: iWEri. 

*«, ^-(7)3 *>4 53(wo-y7df y 7£c pfi-t*t***i 
T^4. cpfi^ { tfA3aTv^a*w^-9-y^-vy 
7<0-fyr'y^X##(4, flMWfcB^TRWLfck* 

[0 102] i<0<S»*f cl^ll- CPE»ffi[5lSSl 0 
(4, FFT8Wa«OFDMffljaWH««^fe«af t - 

^ lz%m l tdik , ; co fi&r- 9 izft i x b#^W(c m® 

lte*y#frm'2®CDmft®liiZfi?ZtlZ£r,XC 

pmm&i. MJi£cpfi^wvj7{ia 

if, **c0if7df A- y 7ffiB*»«b i:'«0gJgv7 F LTV^ 
&*>*Kffi't*ii:t:J:-5T, 0 F D M«#<?)tf?BMfi4f 

■t- y 7si«aa!ui&»ffi l-cv^s . 

[0 103] /£^«f cmH- CPE*ai[BlS8l 
0(4, FFTS»fiW)OFDMJiaaftffi*Hi-t*A*T 

mLTtyy^HaT—IUcOll^ftajSrffVV CPESra 
[ 0 1 0 4 ] j£ffttf effift • C PE»tij|HlS§ 1 0OM 

&mmmiz^xmw-ti . 

[0 1 0 53 H2Kl£W«f c»*- CPE3mBEI»l 
Ocoyn-y^lfBgllSr^'t. 
[0106] JfrSagf c^H • C PE*{lilsIKl 0(4, 

2t, mi 0^0882 3t, ^2<01d/y^T^U 
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6 k, : syhmnm27t. cpjM^nis53i t, 

¥%ftHIS&3 2 k , jMK8n*[9K3 3 k , «Sffl*|s|ft 
34k*>4>«)fc3ii£. 

[0107] £££#|[IIJ&2 1 £14, F FT«*|I|»8 

^oFDMjiiadwiwHi^* 1 ^*^*. ftftxma 
ss2i{±. «aHi#tUT«»sfL*oFDMfflnawH 

1 <n 1 UytfAr? -f V4 m 2 2W% 1 <?MX®R2 
3fctt&3*l£. 

[o 1 0 8] mm vy*/i/T4i"f @s&2 2f4, #j 
itfpiFo«*»^«r<), «aaa«ia»2ncj: | 9ft* 
r-^ fc sftfco f d Mmfc&mmm^z , i 

iliiSt. «10ttWaR2 3lcWftt- ». £*>»i 

n&mztmtimox^vmM. ( 2 04 8^>r 

[ 0 1 0 9 3 351 iOiSEBSS 2 3f4, Witf*tt*ll« 

k, »E3*iTVv5:^ft*?-*fc<0*4Hia*ff3. 

£k, aAtoflHRf-^tt. yyXmX'yyf^tcfi 

Wzyyyj*t%&. *<Kc*fLT. CP<I^(4, ik 
t> k ^-C-SfiffiOfi#-C* -EkOfiflW) 
k £ k , ##^fi^f£#*%i:$ ft£ . **i k k 
fcfc, FFT^«l(HI^^*yTtt«M£)M»*S5 

^HkSrl.. 

[0 1 1 03 mo«M&23(4, -0 
Hftr-^k LT, ft2<0tt*|i|ft2 5. 812?) 1 yy 
*/Pr <M 0SS 2 4 C PSS^lalSS 3 1 fctttet 
£. 

[0 11 l]*2<01i'>'#;H f -fM|iI»2 4(i» SI 
1 (?) 1 \zyif*)Vf 4 W Wk 2 2k Ht&fc, fyUtf, F 
IFOS*W->fc9. «l<0«JHII»2 3*»4 > ffilftSn& 
-HH#t-**, l^tf/^Sg£tf, §S2cr>Mlt 

g&24*>, 1 VJttl^tfMiltJH'-* 

[ 0 1 1 2 3 IS 2 2 5 14 , 1 W^EIK 2 

3 k PWHc, 0!litfJWe*JrtUilBS*&»4)* , 5 . 1 v> 
^;^a®$*7t-[l]lfe«-T-^k. aES*vo*Srt* 

-nm^T-^kcon*^»rff3„ zvmimam 

®2 5lz£*)m®m { Zti&t. fS*ktT. fSSr 



2mto*kvlzzkb%&. ZZX\ n%r-fco2 

m : sy#fiffl<7)mmn?zb. m%nmT-? 
a, isy#)V®X'5yy2>%ft&*Mh-ftsb, -m<r>y 
yififmnm* k o iz k ' * k RW=. AJ£#T-?tt 
K^y^k&l.. -HxtttLT, CPfi^a, Z0co 
ft&nm £ k S k , CP E&tfS £:? o -y ? JWHRK 

Bcoftmttmnz?Toztx\ cpsmt* wmz 
[oii33 m2<vmnm2 5a, awwiiiffci- 
[oii43 =hm >inss2 6i2, m^tti-kzmm 

T—?lzttLX3*HymX*1tT?Ztl l zJ;iX. ft% 

eiii^t- ?a, i «±t 7 y^At 

#flftStf>fc*tLT, CPft-fJfc*H4. l»_h<0 1 <0« 
fcKJWSifcfcfc*. 3-9My[Hl8&2 6a, If-v* 

2 7tttlM-i. 

[ o 1 1 5 3 yy b*ffa«2 7a, ^§^z@ 
mr-ffrt, c pfi-t t ami t t c vmmy* * 
urttit*au oFDM«aak««(i#{c*4*iT 

^>k*<om^v'7hLTv^*>^, -v^-vurHijawa 

[01163 ftftWtc, y7 f*«iiJ[aSS2 
^03(1^. 

[0 1173 ^7ha«ailil»2 7tt, 03t^t=t3 
4 2k, VJWHK4 3 k , IMSMKm*. 4 k , fi^ffl 

wsmA 5 k , -v u r^saisiiiaigiHii?s4 6 1 , 

^105-yf-@S&4 7k, f2«5 >yf-0K4 8 k 
[01 18] **U4 114. 3-t^y@SS2 636»4>aj* 

s<ti i yyxiwwyyXiVfanzm&itT-? ( i 

Mzmhth . U 4 1 (4, AM d -y hft-^SHRr- 

^^ihii?§4 2 tii*a*aj tr h l/xc^ 

-^<0^ftM«JH»[lIK4 4ttt^tS. 
[01 193 AM o -y hfl#S^r-^f^IlIS§4 2 
(i, ^<^'J4 lfcKWiSiiTv^na^H*-^ ( I* 
■V^/HI-f ) <0^^>, CP (Continual Pilots) fl^-ft 

am a -y h ffi-tjMiRr- ^^0854 2 {4, 1 

yyx>uzffifcfi&m j ty'*TV7 (Witf2 04 
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m«u swati»iiiiS4 4fcfti^siT.s. 

4 1fcm/Cfl^HiL7FI/XfcLT«lfr*-*CPfl» 

«REItf>T-*«>Il*ai LSrfrd. 
[ 0 1 2 0 ] tU n -y h«^S^T-^H4IlISS4 2*> 

[0121] Zcr>£o%jmj4 l^m^LTYVX 

(f01 lt^L/iid^2 lv^-ycOCPff-tS^r 

fc, - 1 0 A f ~ 1 0 A f (7)><7 hJb^Jiac/^ D -y h 
fi*a«r-^l64ll!»4 2(c«ttS*l.. **U=#V\ 

«itf 2 1 Iiift&£lftflii*[ilfl4 4 fcft&Sixs . 

[0122] ftffihlft|slK4 4«i, C Pfl^tRr-^ 
ix^OZIH^-T-^Sr^nW-ri.. CP 

mmti. z<omasmm»4 4it. cpttsiRf 

-tr «y h . -tfcfc^ 1 ^ysK/HMHrt tH 1 1 fc 

^ l =t o & 2 1 - c p ft-t mm'- 9 
ztizw&az, ^9-yxmmtitz-m^T- 
?iMtezti&mzv*:vhzti&. i-)t> mam 
®f?S4 4ti» i yyt'/mmmz. mtH2 xmnzm 
mmm. lo-fod^aj^LTv^-rtt^s. ^ 

oJH»Jn»llI»4 4*»fe<0{H*tSJIMi. ft^fitttBllIK 
4 5fctt^$ixl». 

RAM 5 2 fc. Jt«EIS&5 3fc£ffif;L. &m«lUB4 

4*>4»aj*sn*0!iBf2 1 ffiajuMnjusiia* 
a*<o*ajii*isii (cpfimajDm^ft) saiiRU 



cpmxhhzbz^Lx^h. bp*>. cpfi 
mt. tnmifiiiztmztixts*)* ^tnzmx^ff) 
mcommr-fn. y>?i±%mb%-ox^z>. 
x. cpm^<n>?>-zfa&Lxm.tmiix\f. *<r>m> 

[0 124] UttWKti. it«IUK5 3*<RAM5 2fc 
ISW^fLTV^fit. *SMr0B4 4a^{i^$*l*: 
£Jt«U RAM5 2fcfMfr3:h.TH4 

fij: 0 t>*»apsniK4 4*^flii&$fi^^8fsia^s 

? * 5 ltt, A *-7*/14l#* t ttlft3*i4 b , 
anttSJIl*RAM5 2K*S*Wft. ft-?T, RAM5 2 
fcli, jRff»HKIB|lt44^ft}ftSn&mtf2 1fl^ 

*hjhwsiw)3 *>. ft*^Mnjr&3i ( c pmm 
mm&) mmtizzbb**). ttz. mems 

m ( i is>#Mmtttemk) <r>mi?4 $.>?b 
%t$. mAimmmm 5 cor am 5 2it, i^ 

yjJf;HHIB» (X* 0 4 lft<7)-®mftT-?t>*WMZ 
[0125]**:. RAM5 2fc«tt§*lfc*flttDJHS 

m^ft^fi (cpfi^asnEifem) ti. mi oy-y?® 
K4 7{ctt^§ix, i i/-y$Mt9>94 $.>yxm\9> 

5-yf-BIB4 7*»fe*-;H<IIIB 1 4{Cft*&$itl.. 
[0126]^* UTS«a8lftllEttlSl»4.6{4, -feU 
?^54fc, -fe^^^54(Cct03li«$^T-^S:1 ! l 
ttt6RAM5 5fc36»i3ai«S-M6. -tP? ;? 5 4(3 

(4, MWEIII4 3**^^ o -y hmwrnr-trnm 

»4 2Kffi»tSi/7h*f e*«. ^MD-yhfi^S^ 
t-^«40»4 2Kffi*W-4^>f Sy^tr^JWLrtt 
IftStli. -ftltttfc. -feV^^5 4Ktt, 
«SiVCH* R AM 5 5 <oaj***7 -f - b'A-y ^ LTA 
^8JVC^6. -feU^^54{4. ft^ffl«ffi(l]S§4 5(0 
JtK0»5 3*^JiJ^§nS'f*-7*/Hi#fcfi!V^ 

mmzit. j *-7-/um^mi&ztitzb%iz 

(4. 0JSPIHSS4 3*»tttl&§iTJtv7 h*f e 5-RAM 

Ui, RAM 5 5 *>^> 7 4 - hV\*.y ^ StL/t>" 7 h*f 
e*RAM5 5ttS*W--5. iOittCiO. RAM 5 
5 1{4, C Pft^O^«jD*»*^ft7cffl t fc* C Pfl| 
^f-^y7Mfe^. RAM5 5tlStt3a 
hZbb%h. 

[0127] *bX. »209«yf-EIB4 8tt. lyV 
tf^-WHW^-f Sy^T, RAM5 5tCtett$itTV> 
Sy7Mfe^77fU •?-^iiSr-t7'df-v'JTraPS 
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[0128] fiUKOi 0 <CJ[£#«f ci^H • C P Egffi 

brioi*. FFTa»a»oFDM«aaww*fli^K 
nix. wsis>xfrHzt;$.tix^hfflw>c?m 
*»ihu' fflajLTt^-oc pm^vrtr** urea 

ofdm«#*>**>J7H 
adHMifc-r/* -v y rmmTMitii-i z t 

5. 

[0129] l£»«f ciSH- CPE^ffiHISSl 
0(4, ®2lZ7fitmi<nWMm23frt>iiijlZtltli' 

T. CPE£;££>. OFDMfl^^il'r^l.C PE 

[0 130] CPS^[5IS83 Hi. ftto%tvfcis>#fr 
ffl<D-®&ftT- ?<Do*>. CP fi^^co-HI^T 

J: a (ctf&S" y#/Prt<o«R W7~* 'J T<Do *>. ^ 
fc^&ftfcffitfc«R#**i'0*4. CP)M#«3 
His mttX. C Pf|^-*^Sl$itT^S-t7 , Jf A- >J7 

-^o^ftsaj-titfcio-c, cpfi^-srstR-t 

4. CPfl^^vy-t0l/H^-[sl^T-^«i. ¥ 

[01313 5 fWm&3 2(4. c pfi-f <oi^ysl«;HB 
eo-nm^T- ? £■ , 1 y 5 . W 

«S3 214, W£tf4 5f|£>C Pft^-cO-lU^-r- 
?<7)i ^y#;Mtyc:fctt4¥i^£3<tf>. -e^fi?r^y 

(i, &»flll*II]S& 3 3 Ctt&£ft4 . 

[0132] ^mUF@K3 314, ffi&Sftftftffl^W 
4(ftSr-^) Sr. ^V^/l^tc^aW^LTvK. 

1 S/y#^50fiH^«***Btt« , t6i b t J: o 

r. oFDM«^<ofiH©aBt»fl!LTv^<ifc*^rfiB 
k&4. jwanffsfifcft«r-^a. «*^misiss3 

4fc{fc&3*i4. 

[0133] «S£ftHIK3 4(4, llSf-^^l« 
* ( Ilfcft) fcdaWt* (Q) fc*»$>$r480l5fi*fc3E 

sit*. aasffi^csMSftfcffifflssMMi, cpem 
eh* lt , g pe^--v y*t>vm 1 3 nimm® 

»3 6fc{ftte3il4. 

[0 1 34] -Jr. FFTj»JWIl»836>fe{B*S*lfcO 
FDMjf$&M$fs^(4. CPEdMry-fcJHURl 3C0 

l ^y^;pfiStHis&3 5ti 0 l isy#)Wm&1xk. 
f&. CPE^y-b/HUBi 3««««JHlIB3 6fc:ft 
te$*i4. l ^y*/kfrfi$££ft&?)i4. jehf 

US f c iftg • C P Eg£fJ®8& 1 0 1 J: -5 T C P E IflEfl 

y y xivftymtimmt 4 t&x-h i . 
[0135] «*fllSli!B3 6 {4. l 



Esajnisg i o<r>mmmm 4»t>mztdzc p 

EMM* t LT . O F D MMfiftjRiRtfHI* 

(c**ft.T^4CPEj£#£|fc3c?-4. 
[ 0 1 3 6 ] &±0) i 0 (ZfivWtt f c H& • C P EStB 

pan i o ti , f f Tmnmno f d me wmmmmz 
mix. isyMUffiommztiiiii-tizuzX'? 

X. CPESrgttiU £tf5CPE£0S*t4:fctf>OCP 
EHIEfi^^)St-|»it* i T-#. i^ifctCi 1 ). o 
F D MJ^»«MHg-*fc***UO*4 CPE £Bfc£T4 

[0137] &±v>£o%iz%®f cum ■ cpEnta 
®s&ioTi4, mmm^^ioFDMwmM.mm 

asuaw^cPEffiE^s^ftrv^. £*>«J:3£, 

C P EfflIEfi#$r«46l»C: 1 1 <fc fiaiK^v^a 
»i^mwiP^ff 3 fc«>fc 2 -30r ^ y : j 3 v<o 

m- CPESffiUlBl 0T(4, H»m»S:ffo*&t. 

t § £ k . 0B«|jc**ttfl:1-4 Z. t S . 
[0 138]&iJ. M±.<0im®f clflU- CPE»tli 

to. oFDMfflaawRj^#c»UT2ig<o*4M)a 

[ 0 1 3 9 ] 'J rKS»S<iT^6r 

^J^.(f. BPSK^QPSKtoV^fe^tC 
J:0SaH8ft*CV^&*^t:tt, 12(c^tfcCPE^-v 
v-fc;HH» 1 3<01 i^yjK;WSIi[II»3 5*«lliSap|Il 

^»Sd»[hISS 3 3 0 1^*^ 
&. 16t>JR0K?*»ni». 
[0140] ore *-/H«0» 1 4 tco^TWW 
5. 

[0 14 1] *-/UH0»14fc:«s S^i^f c^H- 

y . zoom 

y r^«MMffi^«4. i i/yX)iMiz?mzti 

*. *LT, FEB 14(4. ISWLfcflvSW 

^ y r jgftSti^i^tfSS: . n c o 1 1 ictti&^i . 

[0 142] i<0i3=flr«!«*tfdfci:t>fc*-^Hia 
8814(4. im®f c^H- CPESLffiEIB 100^7 
h*i:HilI]B2 7 C Pffi*ffl«fe^ 

ejniifflifiisaisiiiBi 7frt>m2tiiigmm*ir 
w&t emm- cpEgM&i omfomzix^z 
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IZlX^l. 

[0143] HRfc » OFD Mffi^aWRJBtfSJtW 

nu*«c^*<. yrjaagwR 

wia^flwwsawf t x o o f d rwo* 
i&v Mi, * * y rjBaawisaj t t v «srv 4 xsao 

i o i 4 4 ] c: it-. y rwaawisiiiLTv^** 

s«^tu. -eco^ajffifgta^^^^yrja*^ 

HSfUE-WUf. ftfltKJB^SftU-C^-vyTfflJHRco 
[0 14 5]$->T, *-;H«l3IHU4 , Clis M 

»tbnii»2 7*>&tttes*ifcj£»«*+ y rffl 

4 "3, *-/wFGiR2 7ii. oFDMft-to^^yri 

fgilTli. 20«»ti:-5fcCPfi^l>'y#/l/rt 
WlSlDim- TPS^»TMCCtV^ofcfisiSM«l 

tBfgws^^s-fflv^TWiirra z. t awe** . 
[0 14 7] zzx\ c pft-f <?) i vy^rtcoisan 
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